4016-61TRG3

1600 - 2183 kWm (Gross) @ 1500 rpm

ElectropaK

Basic technical data

Number of cylinders ... ... ... oo e o it et e s s e e 2 16
Cylinder arrangement .. ... ... ... .. o vt et e e e e+ ... 60° VeE
{03 PRI . =11 (0] (-}

Induction system.. ... ... ... .o e et it i vt et e ees oo e ... TUrbOCharged
Combustion system.. ... ... ... ... cc. oo vt et vt e eev e .. .2 Direct injection
Compressionratio ... ... ... .o cev cee ee et ee e e ee eee ee w2 1321 nOMIinal

BOr€ . e oo e e e e e e e e e e e e e e e e e e 160 MM
SEOKE . oo et et et e e e e e e e e e e e e ..190 mm
Cubiccapacity . ... .o v v ves et e 61 123 litres

Direction of rotation.. ... ... ... ... AntlclockW|se wewed on flywheel
Firing order ... .14, 18, 34 3B, 7A, 73, 5A 5B, 8A 8B 67 65,24 28 4A 4B
Cylinder 1.. ..Furthest from flywheel

Note: Cyllnders deS|gnated ‘A are on the rlght hand side of the

engine when viewed from the flywheel end

Weight of ElectropaK

Temperate

WEL ... oot ctt e s et et et et e et et e et e et e e e e s e e 8381 kg
Tropical

]SO RUUORURRRRNY - -0 K 1 (o'
WEL.. .o ot oot e e e et et e e e e et e et e et e et e e e een .. 8861 kg
Overall dimensions of ElectropaK

Temperate

Length.. ... .o e e e 2. 4542 MM
WIAEh ... e e e e e e et e e e et e e e e e e ... 2185 MM
Height .. ... oo e e e e e e 222 3175 MM
Tropical

Length.. .o e e e . 4562 MM
WIAEH ... e e e e e e e e e e et et e e e e e e 2 2185 MM
Height .. ... e e 3736 MM
Moment of inertia

ENgiNe.. .o e et et e e e e e 29,57 kgm?
Flywheel... ... ... oo o s e e 1115 kgmM?

Cyclic irregularity, engine/flywheel Prime power
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Series

Ratings

Steady state speed stability at constantload ... ... ... .. .. .. ... ... £0.25%

Electrical ratings are based on average alternator efficiency and are for
guidance only (0.8 power factor being used).

Operating point

Engine speed ... ... ... oo it s s e .. 1500 rpm
Static injection timing ... ... ... ... ... ... ... See engine number plate
Cooling water exit temperature. ... ... ... ... .. oo oot e . <98°C
Fuel data

To conform to BS2869 class A2 or BS EN590.

Performance

Sound pressure level 1500 rpm .. .. 119dB(A)

All data based on operatlon to ISO 3046/ 1,BS 5514 and

Note:

DIN 6271 standard reference conditions.

Note: Forengines operating in ambient conditions other than the
standard reference conditions stated below a suitable de-rate
must be applied.

Note: De-rate tables for increased ambient temperature and/or
altitude are available, please contact Perkins Applications
Department.

Test conditions

Airtemperature. ... ... ... oo s v i e e e 1. 2D6°C

Barometric pressure.. .. 100 kPa

Relative humidity... . R ..30%

Air inlet restriction at maximum power (nomlnal) ..2.5kPa

Exhaust back pressure at maximum power(nomlnal)... e .3 kPa

Fuel temperature (inlet pump)... ... ... ... oo o o+ e e ... .B8°C maximum
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General installation
4016-61TRG3

Type of operation and application
Designation Baseload power Standby power
50Hz @ 1500 rpm

Gross engine power kWb 1600 1975 2183

Fan power kWm 100

ElectropaK nett engine power kWm 1500 1875 2083

Gross BMEP kPa 2094 2585 2857

Combustion air flow m?min 135 160 175

Exhaust gas temperature after turbo (max.) °C 460 475 560

Exhaust gas flow (max.) at atmospheric pressure m3/min 525

Boost pressure ratio - 4

Mechanical efficiency % 94

Overall thermal efficiency (nett) % 40

Friction power and pumping losses kWm 160

Mean piston speed m/s 9.5

Engine coolant flow (minimum) litres/s 21

Typical GenSet electrical output 0.8pf 25°C (100 kPa) ke 1440 16800 2000
kVA 1800 2250 2500

Assumed alternator efficiency % 96

Note: All quoted gross engine powers include an allowance of 1.5% for installation variances.
Note: Not to be used for CHP design purposes (indicative figures only). Consult Perkins Engines Company Limited. Assumes complete
combustion.

Rating definitions

Baseload power
Unlimited hours usage with an average load factor of 100% of the published Baseload Power rating.

Prime power
Variable load. Unlimited hours usage with an average load factor of 80% of the published Prime Power over each 24 hour period. A 10% overload is
available for 1 hour in every 12 hour operation.

Standby power
Limited to 500 hours annual usage with an average load factor of 80% of the published Standby Power rating over each 24 hour period. Up to 300
hours of annual usage may be run continuously. No overload is permitted on Standby Power.

Emissions capability

All 4016-61TRG ratings are optimised to the ‘best fuel consumption’ and do not comply to Harmonised International Regulation Emission Limits.
More information on these statements can be obtained by contacting the Applications Department at Perkins Engines Company Limited.
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Energy balance
4016-61TRG3

“

Energy in fuel

Energy in power output (gross)
Energy to cooling fan

Energy in power output (net)
Energy to exhaust

Energy to coolant and oil
Energy to radiation

Energy to charge coolers

kWt
kWb
kWm
kWm
kWit
kWit
kWit
kWt

4022
1600

1500
1136
614
17
555

Baseload power Standby power

4951 5458
1975 2183
100

1875 2083
1400 1535
757 830
135 160
684 750

Note: Not to be used for combined heat and power (CHP) purposes (indicative figures only). If necessary, consult Perkins Engines company Ltd.
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Cooling system

Coolant system - both circuits

Recommended coolant: 50% inhibited ethylene glycol or 50% inhibited
propylene glycol and 50% clean fresh water (except c/c circuit Tropical

which is 30% dilution).

Where there is no likelihood of ambient temperature below 10 °C, then clean

Fan (Temperate and Tropical)

soft water may be used, treated with 1% by volume of Perkins inhibitor.

Total coolant capacity: Jacket Water

Electrounit (engine only). . .
ElectropaK - Temperate coollng (englne and radlator)

ElectropaK - Tropical cooling (engine and radiator) .. ... .. ... ..

Total coolant capacity: Secondary Water
ElectropaK - Temperate cooling

(charge coolers, pipework and radiator) .. .. ... .. ... oo oo o

ElectropaK - Tropical cooling
(charge coolers, pipework and radiator)...

Radiator: Jacket Water/Secondary Water (Temperate)

Radiator face area .. ... .. ...
Number of rows and materlal
Fins perinch and material ..
Width of matrix..

Height of matrix.

Weight of radlator (dry)
Pressure cap setting (m|n)

brass 11 rows/ 14 rows (Jacket/secondary)

Type. . . .Temperate / Tropical Cooling
Dlameter .. 1905 mm
Numberofblades e e e e e .13
Material . ... ... oo e e e e e e e . Aluminium
[0 V7= - L[ N 0 1 o
Pusher/Puller. .. ... .. ... ..o oo oo e e e e e e e e e e 0 Pusher

Jacket water system
) Maximum pressure in engine cooling circuit ... .. ... .. ... .. ... .. .. 170 kPa
o 95itres  Mayimum top tank temperature . . ..98°C
- 260litres  Maximum static pressure head on pump . 70 kPa
270litres  \aximum permissible restriction to coolant pump flow . . 30kPa
Thermostat operating range .. . 71 -85°C
Coolant flow (minimum) .. . . ..1260 litres/min
200 litres Maximum temperature rise across the englne TR .9°C
Shutdown switch setting . e 101 °C (r|S|ng)
. 230litres  Coolantimmersion heater capamty (2 off) . .4 kWe (each)

Charge cooling or secondary circuit (Temperate)

_.8.4m2 Maximum pressure in secondary cooling circuit. ... .. ... .. ... .. ..100 kPa
..copper, 5rows  Maximum return temperature. . ..65°C
Maximum static pressure head on pump.. e ..7kPa
. 2180mm  Maximum permissible restriction to coolant pump flow 48 kPa
2030 mm  Coolant flow (minimum) .. .. . 720 Iltres/mln
kg Maximum temperature rise across the c/coollng cwcmt .17°C

70 kPa

Charge cooling or secondary circuit (Tropical)

Radiator: Jacket WaterlSecondary Water (Tropical) Maximum pressure in secondary cooling circuit. ... .. ... .. ... .. ..100 kPa
Radiator face area .. ... .. ... L 7.7m2 Maximum return temperature. . ..66°C
Number of rows and materlal copper 5 rows / 6 rows (Jacket/secondary) Maximum static pressure head on pump.. s -7 kPa
Fins per inch and material ...brass, 13 rows / 14 rows (jacket/secondary) ~ Maximum permissible restriction to coolant pump ﬂOW 60 kPa
Width of matrix... ..2200/2180 mm (jacket/secondary) ~ Coolantflow (minimum).. - - . 720 ltres/min
Height of matrlx . 3500 mm Maximum temperature rise across the c/coollng cwcmt ..16°C
Weight of radiator (dry) PO (¢ |

Pressure cap setting (mln).. e et e .. TOKPa Duct Allowance - Temperate cooling ( Maximum additional

Water jacket cooling data

Coolant flow litres/s
Coolant exit temperature (max) °C
Coolant inlet temperature (min) °C
Coolant inlet temperature (max) °C

Water Jacket coolant pump
Speed. . det e e e e e e e e e e e
Method ofdnve

Secondary water circuit

Coolant flow litres/s
Maximum permissible restriction KPa
to coolant pump flow

Coolant exit temperature (max) °C
Coolant inlet temperature (min) °C
Coolant inlet temperature (max) °C

Secondary water coolant pump

Speed. . ret e e e e ee e ee e ee e e e e e e e
Method of dnve
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restriction to cooling airflow and resultant min. airflow)

— Doscription [ rom | Standara [°C Pa [ i)

LowBSFC 43

Low BSFC
Low BSFC

250
2630

Duct Allowance - Tropical cooling ( Maximum additional
restriction to cooling airflow and resultant min. airflow)

[ Descrption [ rom | Stanaara |G Pa [ mimin)

Ambient clearance:
Inhibited coolant 1500
2 Duct allowance 1500
28 Minimum airflow 1500
70
80
. 1.4 xerpm .
: . Ambient clearance:
.. Engine driven [ e 1500
Duct allowance 1500
Minimum airflow 1500
12
see later
dependent on
ambient
10
refer to derate
charts
. 1.4xerpm

.. Engine driven

Perkins Engines Company Limited
Peterborough, PE1 5FQ, United Kingdom
Tel: +44 (0)1733 583000

Fax: +44 (0)1733 582240
www.perkins.com

LowBSFC 50

Low BSFC
Low BSFC

125
3320
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Lubrication system Tolerance on fuel consumption ... ... ... ... .o oo v e ei e e . 2 5%

Total system capacity Fuel consumption

Maximum sump capacity ... .. ... .. oo v cev e vt v e e e e 213 itres .

Minimum sump capacity . ... .. ... oo oo i et e e e e 157 itres 4016-41TRG3, Temperate & Tropical

Oil temperature at normal operating conditions.. ... .. ... .. ... .. ... ..95°C m
Oil temperature (in rail) - Maximum continuous operations .. .. ... 105°C Standby 209 529
Lubricating oil pressure Prime 205 470
At rated speed J ISR 100 B { =F-) Baseload 200 371
Minimum @ 80°C ... ... oo ces e e e e e e e e e e e 340 KPa -

Qil filter screen spacing ... ... ... cco oo cev es ve esee et e een e ... 40 microns 75% prime 200 344
Sump drain plug tapping Size ... ... ... oo cev v e e e e e e .G 50% prime 204 234
Oil Pump speed and method of drive ... ... .... 1.4 x e rpm, engine driven 25% prime 220 126
Shutdown switch - pressure setting... .. ... .. ... .. ... .. ... 193 kPa (falling)

Oil consumption Note: All based on assumed density of 0.862
Note: Allfigures in the tables above are based on gross mechanical

mm output, for fuel consumtion based on electrical output of the

After running in (typically after 250 hours) g/kWhr 0.52 generating set contact your OEM
Oil flow rate from pump litres/sec 6.7 Exhaust system
Recommended SAE viscosity Exhaust outlet size (internal). ... .. ... .. oo e i o . 2X 254 MM
Exhaust outlet flange size ... .. ... .. ... .. ... .. ... .. ... .. ... . 10/inch table D
Multigrade oil conforming to the following must be used API CG 15W/40. Back pressure for total system.. .. ... oo cco o o s s e e e e . ... L4 kPa
Viscosity grade (Perkins) Electrical system
Altenatortype.. ... ... ... oo v e et s s ek .. INSUlAted return
Alternator voltage.. .. ... .. oo oot i e 24 VONES
Alternatoroutput ... .. ... .. ..o e e e . .. DB @MPS
Starter motortype. .. ... .. .. o it s s e e e e . 2X 24 VoIt Electric
Starter motor POWer .. ... ... e covvee s vt e e et e e e e e 164 KW
Number of teeth on flywheel . ... ... ... ... cco o o 156
Number of teeth on starter pinion.. ... ... ... .. e it 12
Minimum cranking speed (0°C) ... ... .o v es v ev vt + e v e eee ... 120 rpM
Starter solenoid pull-in current @ -25 °C max.. .. ... .. ... .. ... .. 30 amps
Starter solenoid hold-in current @ -25 °C max.... ... .. ... .. ... .. ...9 amps
50 40 30 20 -10 0 10 20 30 40 50 60 Engine stop solenoid. ... ... ... .o ce oot i ces s e et e e e e 240 V0SS
Ambient Temperature Deg °C Hold-in current of stop solenoid ... ... ... ... ce. ce coe e vt ev e o 21,1 @amps

Note: For additional notes on lubricating oil specifications, refer to
the OMM manual

Induction system

Engine mounting
Maximum static bending moment at rear face of block. .. ... ... 1356 Nm

i . L _ Centre of gravity
Maximum air intake restriction of engine

ClEAN FItET. .. cos s e eee e e cee e eee eee e e e e e o .. 1.24kPa ElectropaK, wet
Dirty filter... ... o o et et e e e e e e e e e e e e e e 371 KPa Refer to the GA drawing for Temperate and Tropical cooling groups
Airfiltertype... .. ... .. .. . oo ies s e e o .. Medium duty axial flow

Cold start recommendations

Fuel system Temperature range down to -10°C (14°F)

Recommended fuel to conformto: ... .. .BS2869 Class A2 or BS EN590 Ol ... . . ... APICG15W/40
Injection system... ... ... oo oo s e DITBCY Sl L ox24V
Fuel injection pump and injector type.. ... .. ... .. ... .. ... .. Unitinjector  Battery... ... ... ... ... o ooe o oo e e e e s oo A X 12 VOIS X 286 AR
Nozzle opening pressure .. ... ... ... ... oo oo v e v vev e v 28MPa Miax breakaway current. ... ... ... ... oo oo oo es e eee s e e ... 2000 aMps
Liftpumptype .. ... L TUWIITCH S Cranking current ... v v e e e et e et e e e v e ... 957 @amps
Fueldelivery .. .. ... .. ..o 1380itres/hOUr Aids. ... . Blockheaters
Heatretainedinfueltotank. ... ... ... ... ... . oo i W TAKW Minimum mean cranking SPEed. ... o. cov cev cee cee e e e e e ... 120 rpM
Fuelinlet temperaturetobelessthan.......... .. ... ... .............58°C

Maximum suction head at pump inlet .. ... .. cc. .. cc. o o oo oo ....2.5m  Note:  Battery capacity is defined by the 20 hour rate

Maximum static pressure head .. .. ... .. ... .. ... .. ... .. ... .. ...seemanual  Note: The oil specification should be for the minimum ambient
Fuelfilter spacing ... ... .. oo v s vt et v eees et e« e e e en . 10 MiiCrONS temperature as the oil will not be warmed by the immersion
GOVEINOT tYPE.. .. et et ee et et e it es vt v et ee e e e e e .0 €lECHTONIC heater

Governingto .. .. oo v vt v es e e e e e e e e .. 1SO 8528-5 2004

Torque at the governor output shaft... .. ... .. ... .. ... .. ... ... . 1.631 kgm
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Noise Data

Noise levels

The figures for total noise levels are typical for an engine running at Prime Power rating in a semi-reverberant environment and measured at a
distance of one metre from the periphery of the engine.

Octave analysis
The following histograms show an octave band analysis at the position of the maximum noise level.
Total noise levels

SOUN PrESSUE IBVEI ... . oo it it ot et et it it it et ees e it et e e e et et e e e e e e e e e e e e e e e e e e e .-20x 10 pa
570 1= I T 00 4 o 4 O Amblent noise Ievel 75dB(A)

T T 1

107 Front
11 7
111

111 6 Engine 3
111
111

12 Rear

~N O g b~ W0 N -

1500 rpm at position 7
120

110

60||||||||||

500 1000 2000 4000 8000 16000
Frequency, Hz

Noise, dB(A)
® © o
o o o

~
o

Load acceptance (cold)

Initial load acceptance when engine reaches rated speed 2nd load application immediately after engine has recovered to rated
(15 seconds maximum after engine starts to crank) speed (5 seconds after initial load application)

Prime power % 25 If(“’,vvr: L f-lr-;zr:felﬁz:l; re'::f\?:r?/nt‘i:r)\{le Prime power % = II((“"VV': L f-:::]':Jselsg; reil.:\?:r?{nt?r):le
deviation % seconds deviation % seconds
52 975/936 <10 5 48 900/864 <10 5

The figure shown in the tables above were obtained under the following test conditions:

Engine block temperature (cold). .. ... .. .. oo i i ..45°C
AmbIENttEMPErature ... .. ... .. oo e et et i e i s e s e e e s e e e e e e ee e ee e ees e e e e e e e e e e e ..25°C
GOVEIMING MOGE ... o it ot tit es et it it et et et it et eet ee et ot eat oe ee e st oe eee e ke e ten ee ee ek ee ee ee e eek ee eee e e e ees e e e ee e e e -e .. [SOCPTONOUS
Alternator inertia ... .. ... .. PP PIPPIOPI o1 3 o 015
Under frequency roll off(UFRO) pomt setto PRI 4 L RN o V4
UFRO rate setto . PP L A/ o 4
[N 1Y 0 T o o 0

All tests were conducted using an engine installed and serviced to Perkins Engine Company limited recommendations.
Applied load is a percentage of generator electrical output efficiency as published in the general installation section of this data sheet.

The information given on this Technical Data Sheet is for guidance only. For ratings other than those shown, please contact
Perkins Engines Company Limited.
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4016-61TRG3 - Left side view (Temperate)
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4016-61TRG3 - Front view (Temperate)
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4016-61TRG3 - Right side view (Temperate)
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4016-61TRG3 - Rear view (Temperate)
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4016-61TRG3 - Plan view (Temperate)
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4016-61TRG3 - Accessories view (Temperate)
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4016-61TRG3 - Left side view (Tropical)
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4016-61TRG3 - Front view (Tropical)
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4016-61TRG3 - Right side view (Tropical)
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4016-61TRG3 - Rear view (Tropical)
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4016-61TRG3 - Plan view (Tropical)
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4016-61TRG3 - Accessories view (Tropical)
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